T he American Board for Occupational Health Nurses, Inc. (ABOHN) is the sole certifying body for occupational health nurses in the United States. It has provided certification for over 8,000 occupational health nurses since its inception in 1971. The purpose of this article is to discuss the 1994 job analysis conducted by ABOHN and to outline the rationale to support the expansion of the ABOHN certification program to include two examinations and two titles based on educational preparation.
The purpose of certification in occupational health nursing is to provide information to the consumer about nurses who demonstrate proficiency with the specialized knowledge necessary to practice occupational health nursing. Nurses achieve certification through ABOHN by first meeting the eligibility criteria (licensure, work experience, continuing education in occupational health) and then demonstrating success on the national examination.
ABOHN is an autonomous specialty nursing board providing certification for occupational health nurses. Successful completion of this process demonstrates proficiency with specialized knowledge. As a specialty nursing certification board, ABOHN has a collegial relationship with the American Association of Occupational Health Nurses (AAOHN), the specialty membership organization. ABOHN develops the eligibility criteria for certification and administers the process. ABOHN is responsi-ble to the public and consumers of occupational health nursing services. AAOHN defines the specialty and establishes standards of practice, acts as the advocate for occupational and environmental health nurses, and promotes organizational strength at the local, state, regional, and national levels. AAOHN is responsible to its members.
ABOHN certifies occupational health nurses at the proficient level of practice, using Benner's (1984) A proficient level of practice is defined as highly competent and skilled, with an intuitive grasp of the situation based on a deep background of knowledge and understanding. The proficient performer perceives situations as a whole, rather than in terms of aspects, and performance is guided by maxims or principles of professional conduct.
For any certification program to be sound, the examination must be reflective of what individuals in the specialty area actually "do" in their profession and the knowledge needed to perform those activities. In other words, it must validly represent practice.
Validity is the most important consideration in test evaluation. It refers to the appropriateness, meaningfulness, and usefulness of the specific inferences made from test scores. Test validation is the process of accumulating evidence to support such inferences, and is done through the performance of a job or task analysis.
A job analysis, also known as a practice analysis (Kane, 1997) or a role delineation study, is a formal research study used to establish the content validity of a licensure or certification examination (American Educational Research Association, American Psychological Association, and National Council on Measurement in Education, 1985) . A job analysis defines the domain to be covered by the examination and provides the basis for the test blueprint.
The Standards for Educational and Psychological Testing specify that content related evidence of validity is of primary concern in the development of a certification examination. Standard 11.1 states:
The content domain to be covered by a licensure or certification test should be defined clearly and explained in terms of the importance of the content for competentperformance in an occupation. A rationale should be provided to support a claim that the knowledge or skills being assessed are required for competentperformance in an occupation and are consistent with the purpose for which the licensing or certification programwas instituted.
A second document providing guidelines related to certification examination development is the Uniform Guidelines for Employee Selection Procedures (Equal Employment Opportunity Commission, Civil Service Commission, Department of Labor, & Department of Justice, 1978) , used by federal agencies as guidelines in enforcing civil rights legislation. While some question exists as to whether the guidelines apply to licensure or certification examinations, they are likely to be employed-together with the standards-in a legal review of testing procedures if the validity of a test is questioned. The guidelines specify two basic requirements of a job analysis used as a basis for content validity. First, the analysis must yield an operational definition of the domain of knowledge, skills, and abilities, such that representative samples can be drawn from the domain. Second, the knowledge, skills, or abilities in the domain should be necessary for critical or important work behaviors.
The Americans With Disabilities Act of 1991 (ADA) is a comprehensive federal effort to prohibit discrimination in hiring against qualified individuals with covered disabilities. Employers must use employment criteria that are 'job related and consistent with business necessity." Testing organizations have been covered by the act, especially those that perform licensing. It is possible that the act could be applied to voluntary specialty certification such as that administered by ABOHN, under Title 3 (access to examination sites) or under Title 1 (content discrimination of the examination). The job analysis process is a vital means of demonstrating job relatedness.
The job analysis provides the basis for a test blueprint and supports a claim that the knowledge and skills assessed are required for competent practice and are consistent with the purpose for which the certification program was instituted. The examination then is structured according to the blueprint to measure the critical skills and the knowledge required to perform the skills. The job analysis establishes content validity for these tasks to maximize the credibility and defensibility of the certification process and examination.
ABOHN periodically has performed job analyses to reflect emerging trends and changes in the specialty area of occupational health nursing. Occupational health nursing is a dynamic specialty area that has evolved over time, as reflected by the changes in its boundaries, roles, and responsibilities. Some of the factors influencing the practice of occupational health nursing include the health needs of society, the demands of the diverse settings in which care is delivered, economic trends, the educational preparation of the nurse, and advances in both nursing science and in related health care science. ABOHN is an evolutionary organization seeking to fulfill its purpose and to respond to changes in the specialty as reflected in its decision to expand the current examination process.
ABOHN's first role delineation and validation project was completed in 1983 and then repeated in 1990. Final approval of survey booklet.
Survey tool distributed to all active certified occupational health nurses (n=3805).
Deadline for return of survey responses.
Returned (n) = 1729 (45.4%)
Sample for data analysis (n) = 1625 (42.7%) ABOHN Board reviews preliminary analysis of data.
Decision at the ABOHN Board of Directors meeting to expand the certification program to include two titles and two examinations, based on educational preparation and the difference in time spent in various roles in occupational health nursing practice.
Formation of a supplemental board for the second credential.
COHN and COHN-S credentials announced.
Item bank development for the COHN examination and expansion of the COHN-S item bank.
COHN-S title granted to 5,250 nurses currently holding the COHN designation. Passing standard procedure performed for both examinations.
Two examinations offered for the first time.
(clinician, manager, educator, and consultant), and not the five domains of practice, were the chosen framework for the current job analysis.
SURVEY TOOL DESIGNIMETHODOLOGY
At least four general approaches to job analysis and role delineation exist: logical analysis, direct observation, critical incident technique, and the task inventory. All were considered by the ABOHN Board in structuring this study. Each approach has its advantages and disadvantages. The task inventory methodology was selected because it can be applied to a large sample of individuals across a variety of settings. Because occupational health nurses work in a wide variety of settings, this approach had the added advantage of providing data in the same format across different categories of occupational health nurses in different practice settings. The major disadvantage of task inventories is that they generally do not provide the level of detailed description that can result from other methodologies. This limitation was not considered significant, as a high degree of specificity was not needed to achieve the purposes of the study. It was believed NOVEMBER 1997, VOL.45, NO. 11 that by exercising sufficient care in the development of the task statements, an appropriate level of specificity could be achieved.
Basically, a task inventory methodology involves three steps. First, a comprehensive list of the important tasks performed by the professionals is developed. Next, the tasks are organized into a questionnaire administered to those professionals performing in the job under analysis. Lastly, data are collected and analyzed to indicate the relative frequency and importance of the different tasks performed.
The timetable for developing the survey instrument began in the fall of 1992 when the Board met to plan for a new job analysis, and concluded in 1995 with additional analysis of occupational health nursing roles related to level of education. Table 1 reflects the job analysis time frame, culminating in offering two new examinations in April 1996.
The Board reevaluated the five domains of the current COHN blueprint, and compared and contrasted them with current occupational health nursing practice, using data from a recent review of the literature and the exper- 
Sample Statement
• Obtain an occupational health history.
• Provide treatment of work related injuries or illnesses.
• Apply knowledge of business cycles, trends, and forecasts to design/market programs.
• Write occupational health policies and procedures.
• Develop educational program content and delivery strategies based on adult learning principles.
• Train workers about proper use of personal protective equipment.
• Conduct an assessment of a company's health and safety needs.
• Provide resources and information to meet the health and safety needs of the company. The final survey tool was a 17 page booklet, which queried demographic data including salary, job analysis information, and responsibility for safety and industrial hygiene functions. The tool was subdivided into two major sections asking participants to respond to 139 task/activity statements and 86 knowledge statements. Together, these statements were believed to describe the activities, knowledge, and skills needed to practice as a certified occupational health nurse.
For each of the 139 task statements, respondents were asked to note if they performed the activity, and if so, whether it was performed directly or indirectly. Assessment of indirect performance aimed to capture certified occupational health nurses who taught, consulted, or advised concerning the work activity. Frequency of task performance was assessed on a five point scale, ranging from quarterly or less, to more than 10 times per week. Last, the importance of the activity to COHN practice was coded by the respondent on a four point scale, ranging from not important to very important. Table 2 provides examples of task statements, coded by role.
Respondents then were asked to rate the 86 knowledge statements according to how important the content area was in relation to the well being of their client and/or organization. A four point scale from irrelevant to essential was used. Table 3 provides selected knowledge statements . Respondents also had the option to write in additional statements .
The tool was reviewed by the Board several times prior to pilot testing with an outside panel of certified occupational health nurses. Minor revisions were made with final Board approval of the survey tool in June 1993.
The survey was an all inclusive sample intended to reflect the practice of certified occupational health nurses. Thus, the survey tool was sent to all active certified occupational health nurses as of Fall 1993, totaling 3,805. The survey was mailed in September 1993, and respondents were given until October 31 to respond. The deadline for survey return was extended once with one reminder postcard sent. A total of 1,729 responses were received, representing a 45.4% return rate. Of the total responses, 104 (2%) were excluded from data analysis because they were incomplete or because the respondent had not worked in occupational health nursing during the past 12 months. Therefore, 1,625 usable responses (42.7% of those surveyed) comprised the final sample. The SPSS statistical package was used to analyze survey results. .supplemented by a content analysis of participants' comments about the study.
RESULTS

Description of the Sample
Respondents were overwhelmingly female (97%) and white (84%). Questionnaires were received from the District of Columbia and every state except Alaska and Montana. Thirty-one questionnaires were received from Canadian nurses. However, this sample was too small to perform a comparative analysis of Canadian and U.S. occupational health nursing practice. A large variety of worksites were represented. with the largest number of respondents from the hospital, manufacturing, federal government, and chemical industries. This distribution is consistent with the current ABOHN database of certified nurses and the distribution of nurses applying to take the examinations. Over 70% worked for large employers (>500 employees). The mean age of respondents was 49 years (range, 27 to 73).
Participants were asked to report both their basic level of nursing education, as well as the highest level of education achieved. Table 4 reflects the educational growth of the respondents. It should be noted that, although 81% of the respondents reported basic education at the diploma or associate degree level, many of this group went on to NOVEMBER 1997, VOL.45, NO. 11 achieve baccalaureate preparation. In fact, 54% of the sample reported their highest level of education at or above the baccalaureate degree level. It is interesting to note that the respondents who participated in the survey were much better prepared educationally than nurses at the time in general. According to available data, about 25.1% of all nurses at the time held a baccalaureate in nursing, 2.3% held a baccalaureate in another field, 4.5% held a master's degree in nursing, and 1.7% held a master's in another field (Division of Nursing, 1991). Thus, 33.6% of the general nursing population held a baccalaureate or higher degree, compared with 54.1% of the occupational health nurses in this sample.
The demographic data were analyzed by educational level to see if they would yield helpful information concerning practice differences. For this analysis, the sample was divided into two groups: those who had an associate's degree or diploma in nursing as their highest educational credential (n =745, or 45.8% of the sample), and those who had a baccalaureate or higher degree as their highest educational credential (n =879, or 54.1% of the sample).
. As expected, on analysis of variance, the associate's degree/diploma group had significantly more years of experience in occupational health nursing, with a mean of 16 years, compared with the baccalaureatelhigher degree group, which had a mean of 14 years [F(l , 1599) When the responses concerning practice activities were reviewed, it became apparent that persons with master's or doctoral degrees had practice patterns quite different from that of the rest of the sample. Therefore, for the remainder of this article, results of the study are described for the associate's degree/diploma group described above, and the group of respondents who had a baccalaureate degree as their highest educational credential (n =597, or 36.7% of the sample). 
Group
Time Spent in Nursing Roles
The survey asked respondents to report the percentage of time they spent in each of the four roles: clinician, manager, educator, and consultant. A fifth, "other" category was also available to respondents.
On analysis of variance, the associate's degree/diploma group reported spending significantly more time in the clinician role [F(1, 1340) =18.08, p < .0001]. The percentage of time spent in the role of clinician ranged from 0% to 100%, with a mean of 37.5% (SD =26.7) for the associate's degree/diploma group, and a mean of 31.5% (SD =26.3) for the baccalaureate group ( F(1, 1340) = 0.63, p = 0.43 (10.5 vs 10.2)].
It is interesting to note that in the analysis of all of the roles, the standard deviations were large, even at times exceeding the mean values. This indicates considerable-variability within groups of the time individuals spent in different roles.
Job Title
Participants were asked to write their job title in a space provided on the answer form; hundreds of different job titles were reported. The job titles were organized by highest level of education reported, and then classified by nursing roles. These were cross checked by considering the percent of time reported spent in each role. No clear pattern of job title by educational level emerged. In fact, job titles for all roles were reported by all educational levels. Further, a person's job title often did not reflect the actual role performed. For example, a person with the job title "manager" might spend only 10% of work time in,the role of manager and 90% of the time in the role of clinician. It was concluded that job title provides very little information about what a particular occupational health nurse does.
Saiflfy and Industrial Hygiene Functions
Safety responsibility was reported by 739 respondents (45.5%), with no differences based on highest level of educational preparation. Of those who reported safety responsibility, 44.7% of them spent 10% of their time in safety. However, 169 respondents (22.9% of the safety respondents', 10.4% of the total respondents) reported spending over 60% of their time with safety functions. Industrial hygiene responsibilities were reported by 367 respondents (22.6%), with no significant difference based on highest level of educational preparation. Of those who reported industrial hygiene 
Analysis of ActivityStatements
For each of the 139 activity statements, a mean task index was calculated using the methodology described in the Box on page 588.
Because it was found that the mean task index data were similar between those respondents who performed an activity directly or indirectly, these data were combined and analyzed.
Overall, rankings of the activity statements were remarkably similar for the two educational groups-the associate's degree/diploma and the baccalaureate. For example, both groups ranked the following activities as most frequent and critical to the practice ofa certified occupational health nurse: • Document provision of care in the employee health record. • Use a computer. • Providetreatmentof work relatedinjuries/illnesses. • Develop a system of employee health records. • Perform case management activities.
• Administer a workers' compensation program.
Of note, 134 of the 139 task statements had mean task indices over 7.0, reflective of the fact that most of the activity statements listed in the survey were frequently performed and ranked important to the practice of the NOVf?MBER 1997,VOL. 45, NO. 11 certified occupational health nurse. For both groups, the following activities were rated lowest in terms of frequency and importance: • Negotiate contracts with vendors. • Select vendors/suppliers. • Conduct community education.
The activity statement data were further analyzed based on the three educational subgroups-associate's degree/diploma preparation, baccalaureate, and masters and above. Table 7 lists those activity statements in which there were significant differences between associate's degree/diploma and baccalaureate prepared respondents. For example, providing primary care and developing a system of employee health records were rated significantly higher (in terms of frequency and importance) for the associate's degree/diploma group compared with the baccalaureate group. Likewise, establishing goals and objectives for an occupational health program and recommending control measures for exposures were rated significantly higher by the baccalaureate group compared with the associate's degree/diploma respondents.
In summary, the associate's degree/diploma group rated four activity statements significantly higher than the baccalaureate group. These four activities were all in the clinician role, and were related to direct individual client care. The baccalaureate group rated six activity statements significantly higher than the associate's degree/diploma group. These six activities were in the manager, educator, and consultant roles, and were related to working with groups of clients and systems.
Methodology Used to Calculate Mean Task Index
1. Frequency was rated on a five point scale: quarterly or less (rated 1) to over 10 times per week (rated 5).
2. Importance was rated on a four point scale ranging from not important (rated 1) to very important (rated 4).
3. The ratings of frequency and importance were combined, with importance given twice the weight of frequency, to yield an index score for each task statement for each respondent. This weighting approach is common in job analysis studiesfor the health professions, as many acts done infrequently are extremely important (e.g., administering CPR), while many done frequently can be routine and mechanical in nature (e.g., taking vital signs). (Kane, 1989 ).
4. The highest possible task indexscore was 13.
5.
A mean index was calculated for each task by summing the indices for all respondents who reported performing the task, then dividing by the numberof respondents.
6. The activity/task statements were ranked from highest to lowest mean for the total group. 7. Data were analyzed by various sub-groups, l.e., by various educational levels and by whether respondents performed the task directly or indirectly.
Analysis of KnOWledge Statements
For the 86 knowledge and ability statements, a mean rating was calculated in the following manner: Table 8 lists the knowledge and ability statements in which there were significant differences on analysis of variance between associate's degree/diploma and baccalaureate respondents. For example, physical assessment, primary health care, and emergency care were all ranked significantly higher as essential knowledge areas by associate 's degree/diploma respondents when compared with the baccalaureate respondents. Pathophysiology and communication skills were ranked significantly higher as essential knowledge areas for the baccalaureate prepared respondents , compared with the associate's degree/diploma group. Of note, physical assessment and communication skills were ranked in the top 10 essential knowledge areas for all educational groups, including master 's prepared respondents.
In summary, the activity and knowledge statements rated significantly higher by the associate 's degree/diploma group were in the clinician role. The activity and knowledge statements rated significantly higher by the baccalaureate group were primarily in the manager, con-588 sultant, and educator roles. With the exception of the educator role, this correlates with the report of percentage of time spent in the various roles. The list of task statements was comprehensive and captured the wide range and diversity of the certified occupational health nurse practice. The four roles were performed by the majority of respondents. The clinician role received the highest rating for all educational groups, in terms of frequency and importance, followed by consultant, manager, and educator. While there were some differences in the frequency and importance of the various roles according to educational preparation, there was also evidence of overlap among the educational groups.
DISCUSSION AND RECOMMENDATIONS
This job analysis reflects a comprehensive description of the diverse knowledge, abilities, and skills needed by certified occupational health nurses during the data collection period, 1993 to 1994. These data demonstrated small but meaningful differences in the percent of time spent in performing various role activities, based on educational preparation. In addition, the data indicated that certain role activities were rated as more important and were performed more frequently, depending on educational preparation. Finally, the knowledge statements and their importance rankings varied significantly based on educational preparation. For example, the activities, knowledge, and percent time spent in clinical, direct care activities were ranked significantly higher by associate's degree/diploma prepared COHNs than by baccalaureate prepared COHNs (even though ranking high).
Based on the data, and in concert with ABOHN bylaws to promote the professional and educational advancement of occupational health nursing, the Board voted to expand the credentialing program to offer two examinations reflecting these two different roles. The two examinations required differing educational eligibility. The COHN exam, with a greater percent of clinician activities (41% to 45%) , was designed for occupational health nurses with a wide variety of educational preparation, including international equivalent RN education. The COHN-Specialist exam, a different exam with a lesser percent of clinician role activities (25% to 29%), and nearly equal weightings in the manager, consultant, and educator roles, was designed for occupational health nurses prepared at the baccalaureate level and above. Beginning in the year 2001, candidates will need a baccalaureate in nursing to be eligible for the COHN-S credential .
DEVELOPMENT OF THE TEST BLUEPRINT
The ABOHN examination content and percent distribution of questions are determined by the job analysis and is communicated in the test blueprint. A test blueprint serves as a "recipe" for constructing and selecting the questions for both exams. Using the same construct used by AAOHN in its Standards of Practice for the Occupational Health Nurse (1994) , the test blueprints for both the COHN and the COHN-S exams were organized according to the steps in the nursing process. For the COHN-S blueprint, the mean task index for each role of clinician, manager, educator, and consultant was calculated. The blueprint percentages for each role then were determined by using the mean task index per role in addition to the percent time spent in each role. Table 9 identifies the COHN-S blueprint percentages for each role.
During 1995, the blueprint was developed for the COHN examination. The role of the COHN was defined by an expert panel of certified occupational health nurses, prepared at the associate degree and diploma levels. Using the job analysis of the incumbent COHNs (as described in this article), the expert panel proceeded with a modified logical job analysis. This process included defining and describing the practice of a newly certified COHN prepared with the minimal eligibility criteria: associate degree or diploma education, 5000 hours of NOVEMBER 1997, VOL. 45, NO. 11 occupational health nurse experience, and 75 hours of relevant continuing education. What is this occupational health nurse prepared and qualified to do? The expert panel delineated a list of activities within three roles: clinician, advisor, and coordinator. The coordinator role included selected activities categorized under the manager role in the major study, while the advisor role included selected activities categorized under the educator and consultant roles. The list of these activities with a survey questionnaire was sent to 23 incumbent COHNs who fit the educational preparation criteria and who were only recently certified. The sample was stratified to reflect geographic regions, with random selection. Each participant was contacted by a member of the expert panel to request their participation, with 19 (82.6%) returning the survey tool. Frequency and importance ratings were calculated for each of the activity statements, by role, to determine the ranges for the COHN blueprint. Table 10 describes the COHN blueprint percentages for each role.
COHN-S Blueprint Distribution
TEST DEVELOPMENT
During 1995, the ABOHN Examination Committee and an expert COHN panel evaluated each test question in the item bank to determine whether the item was appropriate for the COHN or the COHN-S item bank. Each test question was coded, according to the blueprint, specifically to role and step of the nursing process. Two new examinations, designed according to the new COHN and COHN-S blueprints, were given for the first time in April 1996.
New questions are similarly coded, with a percent of experimental items included every year for performance analysis. A different version of an examination is constructed each year, using test questions reflecting the percentages of each role, and when combined, are of a similar difficulty level when compared with the prior years testing. After the examination scoring, all questions are reviewed by the ABOHN Board to see how they performed. Test questions that do not perform well are either discarded or modified.
STRENGTHS AND WEAKNESSES OF THE STUDY
Strengths of this survey included the comprehensiveness of the tool and the large representative respondent sample of certified occupational health nurses. The respondent sample was also consistent with the current ABOHN database of certified occupational health nurses, and was viewed as representative of this pool of certified professionals. The task and knowledge statements were.judged to be comprehensive and important. Support for the comprehensiveness of the list was evidenced by the fact that participants who offered additional activities typically only restated those already on the list. Support for the importance of the activities was evidenced by the fact that only four activities received a mean index rating below 7.0. Although the AAOHN standards of practice document (l994) was not used for the design of the survey tool, the ABOHN Board used the document to assist in the analysis 590 of the data and development of the blueprint design.
One limitation of the study was the lengthy survey tool, relying on self report. Fortunately, this was overcome by the dedication and enthusiasm of the respondents, evidenced by the high return rate and high completion rate. Several key terms, for example, primary care and case management, were not defined and could be defined in several different ways by the occupational health nursing community. This survey described the frequency and ranked importance of various activities, knowledge, and skills needed for certified occupational health nursing practice. However, the study did not evaluate the quality of care delivered to worker populations based on educational preparation and did not include non-certified occupational health nurses. Therefore, it is not possible to use these data to compare and contrast the quality of care delivered by certified occupational health nurses, based on educational preparation, or to evaluate care delivered by certified versus non-certified occupational health nurses. Future research could include a comparison of quality of care outcomes, analyzed by educational level and/or certification status.
A repeat job analysis is recommended periodically to assess changes in the practice of the occupational health nurse role, especially following major potential influencing factors on practice. The recently published AAOHN Core Curriculum (Salazar, 1997 ) provides a conceptual framework from which to guide the next job analysis survey.
CONCLUSION
The strength of the ABOHN certification program is the firm linking of the examination process to the critical knowledge, skills, and abilities required in this nursing specialty, as demonstrated by a job analysis. Studies such as this one serve to describe occupational health nursing practice in an objective fashion, and to provide strong evidence of the validity of the occupational health nursing certification program as administered by ABOHN.
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